Introduction
============

Recurrent jaundice was the primary symptom of hepatitis in a female child, and it raised widely differing diagnoses, including viral, toxic, drug-induced, metabolic and autoimmune hepatitis.[@b1-imcrj-10-073] In 1956, a biochemical workup was not performed, given that the child's condition did not necessitate hospitalization. A second episode with a more severe clinical picture may have convinced the physician and family to perform a more intensive workup, probably in a clinic or a hospital, but this option was not selected.

A retrospective study of the case highlighted the once unobtrusive anamnestic details about the child during her first and second bouts of jaundice. It also addresses features that were released much later, when the patient was middle aged. The suggestion of a cautious diagnosis is herewith sanctioned.

Case report
===========

A 6-year-old Caucasian girl from Morocco who had experienced a normal birth and development showed evidence of jaundice. Icterus was evident in the sclera, and her mother noticed that her urine was dark. The general practitioner (GP) established a diagnosis of hepatitis, apparently in the absence of biochemistry and serology tests, and he ordered rest and a light regimen. The circumstances of this first episode were blurred in the recollection of the patient and her family.

In 1963, at the age of 13 years, the patient developed a second bout of jaundice, which appeared to have been more severe than the first. Abdominal pain, nausea, fatigue and weakness were noted. The patient was not sure about the presence of a fever. The physician was strict with bed confinement, and he prescribed corticosteroids. The patient was bedridden for a month, after which she resumed a completely normal life.

As a young woman and still in perfect health except for having well-balanced thoracolumbar scoliosis, she emigrated to Israel. She got married and had three children, and at the age of 48 years, she was given halothane as part of a surgery for the stripping of a varicose vein. When she woke from the anesthesia, she experienced severe malaise, nausea and vomiting. Liver function test results, including those for transaminases, were slightly elevated.

Because of her history of jaundice in childhood, her GP required a study of her hepatitis B virus (HBV), hepatitis C virus (HCV) and later hepatitis A virus (HAV) antigens at that stage. The results were found to be negative.

An analysis of hepatitis virus antigens was repeated, at the age of 65 years, in view of this case report. The results for the HBV antigen, HBV antibody and HCV antibody were negative, but that for the HAV immunoglobulin G was positive.

The patient has provided written informed consent to publish this case report.

Discussion
==========

The first jaundice episode in a child at age 6 years would be most consistent with hepatitis A, and the apparently mild course of this disease may support the diagnosis.[@b2-imcrj-10-073] However, the occurrence of a second bout (although it was more severe) in the absence of a report on the use of needles or blood components, or of hepatitis B in the family or at school, makes the occurrence of hepatitis A at the age of 6 years followed by hepatitis B at the age of 13 years seem unlikely. In addition, the normal follow-up results until the age of 65 years and the normal serology results, except for mildly increased alkaline phosphatase, which was probably attributable to statin therapy, also make this diagnosis seem unlikely.[@b3-imcrj-10-073] Non-alcoholic steatohepatitis (ASH) is not rare in children. However, none of the major risk factors, such as diabetes and obesity, prevailed.[@b4-imcrj-10-073] Having a normal medical history until the age of 65 years does not contribute to this possible diagnosis.

These findings point to toxic hepatitis or, as it has been renamed, toxicant-associated steatohepatitis (TASH).[@b5-imcrj-10-073] The direct questioning of the patient and her mother highlighted this option, and a specific toxicant was more probable in this difficult case. More often than expected, steatohepatitis is associated with normal serum aminotransferases.

During the period that included both episodes of hepatitis, the child's father was in charge of a large service station. Although he was not directly involved with handling gasoline and did not return home with dirty clothes, he most likely adsorbed some of the gasoline vapor onto his clothing, hair and skin. Thus, he may have exposed his family, chronically and at tiny daily doses, to petrol vapor. Moreover, the child paid frequent visits to the service station.[@b6-imcrj-10-073]

However, the second type of exposure to the toxicant, acute exposure, is more exotic. This trend was clarified only recently because previously it was not considered toxic. Before both hepatitis occurrences, the child had been playing with a game that has been distributed and sold worldwide over the last 65 years. She blew up balloons with a toy called "pate-à-ballon" or "magic balloon".[@b7-imcrj-10-073]

The toy consists of a tube or tubes and a pipette; the tube contains a paste with a strong, acrid smell. A fragment of the paste is applied to one end of the pipette. By blowing through the other end, the child obtains a soft balloon, which may sustain a game, presumably for hours.

The use of the paste is not recommended by the manufacturers for children younger than 3--5 years, nor is it advised to hold the balloon with bare hands for more than a few seconds. The substance in the paste consisted of polyvinyl acetate dissolved in acetone, to which ethyl acetate plastic fortifiers were added. It is now understood beyond doubt that, at least in certain toy companies and over a certain time period, the paste of this toy contained seven to nine times more benzene than the authorized amount (37.6--45.6 mg/kg; Nb. 76/789/EEC).

Thus, the child was reportedly exposed to two sources of benzene. One was a chronic low dose from her father's clothes, hair and skin, and the other was a heavy, acute source from the "pate-à-ballon". In fact, gasoline vapor toxicants primarily include benzene, in addition to toluene and xylene (BTX-volatile organic compound \[VOC\]).[@b6-imcrj-10-073] Exposure to these toxicants is highest in service station attendants, but a direct and indirect environmental exposure prevails to an unknown degree.

The global distribution of the "pate-à-ballons" has been described since the 1950s. There are questions, then, as to why this contamination has not been curbed before and why more cases of TASH were not brought to the attention of the medical authorities to impede its spread. In fact, "pate-à-ballons" were withdrawn from the German toy market by November 2008. However, other countries have not followed this example.[@b8-imcrj-10-073]

One possible reason may be due to ignorance. It is generally believed that benzene's effect is dose dependent.[@b9-imcrj-10-073],[@b10-imcrj-10-073] Others did not find evidence of benzene hepatotoxicity.[@b11-imcrj-10-073] However, the idea that benzene toxicity may also be human leukocyte antigens (HLA) related cannot be excluded because some cytochrome P450 isoenzymes, more specifically, a missing *CYP~4~ F~3~* gene, may lead to much more serious benzene poisoning. Thus, idiosyncratic effects from this organic solvent are expected.[@b12-imcrj-10-073],[@b13-imcrj-10-073] Exposure to benzene in the home seems to provide a share of the total risk from this VOC.[@b14-imcrj-10-073]

Hepatotoxicity may develop as a consequence of exposure to this VOC, and it will present either as toxicant-associated fatty liver disease (TAFLD) with milder, if any, symptoms or as TASH with a more severe and chronic clinical picture. A liver biopsy has never been performed in this patient to confirm the suggested diagnosis. As a rule, the speculative morphological picture should resemble that of ASH, with fatty change, chronic and focal acute inflammation and with or without hepatocytes bearing Mallory bodies. Evolution to fatty cirrhosis has been described.[@b5-imcrj-10-073]

Had the clinical features justified this attitude at any stage, the patient would have undergone a liver biopsy. It is strongly suggested that at least during the jaundice episode at age 13 years, the patient may have shown evidence of TASH.

The limitations to this case report are numerous and include the absence of a liver biopsy or imaging and evidence of recall bias. In addition, our interpretation of the data, the suggested diagnosis and the indication that the deletion of CYP~4~F~3~ may have occurred are all highly speculative.
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